Materials and instruments
2-formylphenylboronic acid, pinacol ester was purchased from Combi-Blocks, Inc.
Rhodamine B and salicylaldehyde were purchased from Sigma-Aldrich. Other chemicals and solvents are of analytical pure grade. Solutions of Fe 2+ and Fe 3+ were prepared freshly by dissolving their chloride salts into 0.01 M HCl, while ferrous ammonium sulfate, CuCl 2 and solutions of other metal ions were prepared freshly in double-distilled water.
1 H and 13 C NMR spectra were recorded on a Bruker DRX-300 spectrometer. ESI-MS analyses were performed using a Perkin-Elmer API 150EX mass spectrometer. UV/Vis spectra were recorded on a Perkin-Elmer Lambda 25 spectrometer at 298 K. Fluorescence spectra were recorded on a Perkin-Elmer LS55 luminescence spectrometer at 293 K. The excitation wavelengths and filters used were indicated in the figures. The pH measurements were carried out on a Corning pH meter equipped with a Sigma-Adrich micro combination electrode calibrated with standard buffer solution. The fluorescence responses of the probe in living cells
were investigated under a Zeiss LSM 710 laser scanning confocal microscope. Excitation wavelength of laser was 510 nm and emission spectra were integrated over the range 520-580
nm. The REUSE function controlled by Zeiss software was applied to guarantee that all spectra were recorded under the same instrumental conditions. 148, 141, 135, 133, 130, 128, 127, 125.3, 123.4, 107.7, 107.1, 98.4, 83.7, 66.2, 44.3, 24.6, 12. 
Synthesis and characterization

Cell culture
Human SH-SY5Y neuroblastoma cells were obtained from ATCC (American Type Culture Collection). Cells were maintained in 1:1 mixture of Eagles Minimal Essential medium (ATCC) and Ham's F12 medium (ATCC) supplemented with 10% fetal bovine serum (ATCC) without any antibiotics and incubated at 37°C in a humidified atmosphere with 5% CO 2 . The cells were routinely subcultured using 0.05% trypsin-EDTA solution (ATCC). The cells were seeded on 2-chamber slides for 48 hours at 5×10 4 cells/chamber and grown until each chamber was 20-30% confluent.
The sensor RS-BE was dissolved in acetonitrile at a concentration of 1 mM, and then was pre-diluted to a concentration of 10 µM in culture medium without fetal bovine serum. Cell culture medium was removed from the cells in the chamber and replaced with the fresh medium containing the sensor (10 µM).
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Figures S1-S11 , Na + and K + in ACN/KPB buffer (10 mM, pH 7.5, v/v 1:1). 
